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ABSTRACT 

The examinations have been centered around f inding the fuel that would be versatile to the current engine 
developments and that would meet the criteria in regards to sustainability, environment and unwavering quality of 
utilization. Satisfaction of the referenced criteria is the reason for an effective petroleum product substitution by some 
different kinds of fuel. Amid the most recent decade biodiesel has turned into the most widely recognized inexhaustible 
fluid fuel these days; creation of biodiesel from organic product seed oil is increasing more regard for supplant diesel 
fuel. Biodiesel, a clean inexhaustible fuel, has as oflate been considered as the best for a diesel fuel substitution since it 
very well may be utilized in any pressure start engine with no adjustment. The principle target of this work is to examine 
the effect of biodiesel from Prosopis Juliflora oil on performance and examination qualities with bio-diesel. In this 
examination, the impact of bio-diesel from Prosopis Juliflora oil and its mixes on a solitary chamber Kirloskar TV-1 
diesel engine were explored. In this work, the performance and examination investigation were led. The tests were 
performed at enduring state conditions with Prosopis Juliflora bio-diesel with various extent territory from 25 to 100% in 
ventures of 25 (Sample 1, Sample 2, Sample 3, Sample 4 and Sample 5). In two mixes B 25 and B50 the point of this 
examination was to reformulate the fuel to use the biodiesel and its mix to improve the energiies performance, trademark 
and to decrease the contamination from the engine. The test results uncover a minimal diminishing in brake warm 
productivity when contrasted with that of sole fuel. In this examination, the examination test were with the assistance of 
the AVL DI gas analyser, in which CO, HC and smoke density are minimal expanded then again C0 2 , 0 2 and NOx are 
considerably decreased when contrasted with that ofsole fuel. 
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INTRODU CTION 

Energy is a basic and indispensable contribution for monetary action. Building a strong base of energy 
assets is a pre-imperative for the supportable financial and social advancement of a nation. Aimless extraction and 
expanded utilization of petroleum derivatives have prompted the decrease in underground based carbon assets. 
Energy emergency because of quick exhaustion of non-renewable energy source and ecological air contamination 
because of petroleum product burning are of disturbing concerns around the world. Exponentially expanding 
populace, fast development of industrialization and the worldwide pattern of urbanization have completely 
exasperates the eco-balance and the parity of assets on earth. 

Indian economy and advancement endure definitely because of the consistently developing unrefined 
petroleum import and the extreme worldwide danger presented by expanding non-renewable energy source ignition 
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emissions. Researchers and specialists are compelled to focus on finding a sustainable, and condition cordial substitute 
wellspring of energy. Prosopis JuliAora, a tree-borne oil seed is a promising wellspring of bio fuel to enhance our future 
energy prerequisite and to decrease the natural debasement through its biodiesel and biogas applications. 

OBJECTIVE AND METHODOLOGY 

Objectiye 

• The target of the present examination is to assess the diverse level of bio-diesel with diesel mixes in CI engine 

• Prosopis JuliUora is utilized as bio-diesel in this work. 

• To examine the security, mixable and non - partition of the fuel mixes. 

• To break down the physical and synthetic properties of bio - diesel mix. 

METHODOLOGY 

• In this examination, the impacts of bio- diesel mix with diesel on a CI Engine were explored. 


• In this work, the performance and examination investigation were led in a CI Engine. 

The volumetric rates of bio-diesel mixes with diesel are in the proportion of B25 and B50, these speak to the 
proportions of bio-diesel sum in the absolute mix and the rest diesel. 


Table 1: Sample Yolumetric Composition 


Number 

Bio -Diesel + BIO Gas 

Bio -Diesel + BIO Gas 

Batch 1 

Batch 2 

Sample 1 

B 25 + BG 10% 

B 50 + BG 10% 

Sample 2 

B 25 + BG 20% 

B 50 + BG 20% 

Sample 3 

B 25 + BG 30% 

B 50 + BG 30% 

Sample 4 

B 25 + BG 40% 

B 50 + BG 40% 

Sample 5 

B 25 + BG 50% 

B 50 + BG 50% 


Methodology - Experimental Analysis 

• The engine was coupled to an eddy current dynamometer for the load to measurement. 

• HC, C0 2 , CO, NO x were measured by utilizing AVL Di - gas analyzer. 

• Smoke was measured by utilizing AVL smoke meter. 

• The tests were performed at various loads, the engine was permitted to keep running with diesel at variable loads 
of 20%, 40%, 60%, 80% and 100% at an appraised speed of 1500 rpm with full load of 5.2 kW. 

• Controlling pollution, we are added Catalytic converter & Heat exchanger. 

• After finishing the experiment with diesel, the investigation was directed with Sample 1, Sample 2, Sample 3, 
Sample 4 and Sample 5 pollution 

Experimental Inyestigation on Biogas Generation 

Moderation of green house gas discharges through sustainable power source generation is of expanding 
significance. Biogas generation is a key innovation for the manageable utilization of agrarian biomass. Usage of biogas has 
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picked up significance as of late because of its sustainable, ecological good and cload nature. Further, with an expansion in 
the expense of oil based commodities, biogas can be a compelling alternative source of energy for cooking, lighting, 
nourishment preparing, water system, rural electrification, and a few different necessities. 

Anaerobic digestion has been utilized for a long time to treat strong natural wastes, fundamentally of local 
beginning. Digestion appeared a conceivable technique for diminishing the contamination brought about by farm slurries 
and furthermore to be a method by contamination control, which could give energy. Biogas innovation contributes the 
following. 

• It gives a superior and less expensive fuel for cooking, lighting, and power age. 

• It gives great quality, enhanced fertilizer to improve soil fertility. 

• It gives a powerful and advantageous path for clean transfer. 

• It produces social advantages, for example, diminishing weight on woodland for fuel wood, decrease in the 

drudgery of ladies and kids and so forth. 

• As a smokeless local fuel it lessens the rate of eye and lung diseases. 

Biogas plants can be characterized in a few different ways relying on the structure and method of activity. One 

regular method for order into arranges these as movable drum type and fixed arch type. The plants can likewise be 

delegated batch type, semi nonstop and continuous fed type. Inbatch type digester gives less average gas production and 
has high hydraulic residence time (HRT). It is suitable for crop and forest wastes, agro-industrial wastes and the same has 
been considered in the present work. 

The de-oiled cakes have been customarily utilized as a compost meet the prerequisites of the dirt. The de-oiled 
cake of Prosopis JuliAora, staying after the extraction of oil from the seeds is wealthy in carbon and hydrogen substance 
and has no specific incentive as a manure, however can possibly yield biogas. The goal of the present test work is to 
research the anaerobic treatability and methane age capability of the de-oiled cake of Prosopis JuliUora by performing 
biochemical methane potential (BMP) test in a cluster type digester without arrangement to control the parameters 
influencing biogas age. Likewise, the work incorporates the investigation of the variety of various parameters that 
influence the anaerobic processing, for example, pH, biochemical oxygen request (BOD), chemical oxygen request (COD), 
alkali nitrogen and complete nitrogen amid the different phases of biogas age. 

EXPERIMENTAL SET UP 

The exploratory set up comprises of a digester with a stirrer and a provision to gather and measure the amount of 
biogas generated during the anaerobic digestion process. The schematic representation of the test set up is appeared in 
Figure 1. 
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Identification of Non Edible Oil 

For this inyestigation work Prosopis JuliAora bio-diesel has been chosen as the alternate fuel Biodiesel prepared 
from Prosopis JuliUora oil is a potential option for being utilized as a fuel in CI engine. The length of the carbon chain or 
Prosopis JuliUora oil is as often as possible more prominent than that of general yegetable oil, which are basically made 
out of palamitic corrosive, oleic corrosive and linoleitc corrosive. Biodiesel with bigger centane number may cause the 
improvement of diesel engine performance and a decrease of toxin emissions. Despite the fact that there is incredible 
potential for the utilization of Prosopis JuliUora biodiesel as transportation fuel or as a power source, examination into the 
fuel properties of Prosopis JuliUora biodiesel is somewhat constrained. 

Preparation of Biodiesel 

Prosopis JuliUora seed has been bought from the nearby market. Biodiesel is set up from Prosopis JuliUora oil by 
transterification process. "Alcohol blend" is delivered by blending 200ml of methanol with 18grams of Potassium 
Hydroxide (KOH) Raw. Prosopis JuliUora oil is warmed. At the point when the temperature reaches around 600C "Alcohol 
blend" is added to the crude oil. At that point temperature is kept up at around 650C and the blend is mixed for about 30 
minutes. Chemical response occurred and biodiesel got yielded. The resultant item contained biodiesel and Glycerol. The 
items were permitted to settle down in a reversed measuring utensil. Detachment occurred and glycerol which is heavier 
got settled down at the base, Glycerol was expelled and unadulterated biodiesel was gathered. 


Table 1: Properties of Diesel and Biodiesel 


Sample Name 

Specific Gravity 

Density 

Kg/m 3 

Calorific Values 
kJ/kg 

Diesel 

0.823 

823 

44,710.66 

B 25 

0.843 

843 

42,955.13 

B 50 

0.850 

850 

40,364.76 


Experimental Setup 

The examination was done in Kirloskar TV I Engine. The eddy current dynamometer is combined with the engine 
and is utilized to load the equivalent, AVL Di - gas analyzer, AVL smoke meter and AVL burning analyzer are associated 
with the engine reasonably. The engine was permitted to run utilizing diesel at different rates of loads (20%, 40%. 60%, 
80% and 100%). At every level of load readings identified with fuel utilization, smoke density, C02, 02, CO, NOx, HC 
and EGT were recorded. A similar procedure is repeated with different mixes of biodiesel (Sample 1, Sample 2, Sample 3 
Sample 4 and Sample 5). With each mix the engine is kept running at different rates of loads (20%, 40%, 60%, 80% and 
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100%). At each load readings relating to performance and discharge attributes are recorded. The after effects of these trials 
are dissected and talked about in the forthcoming chapters. 


Table 2: Test Engine Specification for (Kirloskar TY-1) 


Type 

Vertical, Water Cooled, Four Stroke 

Number of cylinder 

One 

Bore 

87.5 mm 

Stroke 

llOmm 

Compression ratio 

17.5:1 

Maximum power 

5.2 kW 

Speed 

1500 rev/min 

Dynamometer 

Eddy current 

Injection timing 

23° before TDC 

Injection Pressure 

220kg/cm 2 



1 . Kirloskar TV1 Engine 8. AVL smoke meter 

2. Eddy current dynamometer 9. AVL Oi-gas analyser 

3. Injector 10. Pressure transducer 

4. Fuel pump 11 . TDC Encoder 

5. Fuel tank 12. Charge amplitier 

6. Air stabilizing tank 13. Indimeter 

7. Air filter 14. Monitor 

Figure 2: Experimental Setup 

DISCUSSION OF RESULT 

In the present work, the performance and emission tests were directed on diesel engine in double fuel mode for 
example Bio-Diesel(BD)as essential fuel and Bio-gas (BG) at 10%, 20%, 30%, 40% and 50% as auxiliary fuel 
individually. [10]. The fuel terms are signified as B 25+ BG 10%, B 25+ BG 20%, B 25 + BG 30%, B 25 + BG 40%, and 
B 25 + BG 50%, B 50 + BG 10%, B 50 + BG 20%, B 50 + BG 30%, B 50 + BG 40%, and B50+BG 50%, where the mass 
stream rates of Bio-gas in showed after BG. The consequences of the performance and emission test are portrayed 
underneath. The performance test results are talked about in the consequent area. The engine performance with Bio-diesel 
fuel (BD)and Bio-gas (BG) was assessed as far as brake thermal efficiency(BTE), brake specific Fuel consumption (SFC) 
and exhaust gas temperature (EGT) at no load, 1.04 KW, 2.08KW, 3.12 KW, 4.16 KW and 5.2 of brake power[ll]. 

Brake Thermal Efficiency 

The variety between brake thermal efficiency and brake power for Bio-Diesel and Bio-gas on double fuel activity 
is outlined in Figure 3 & 4. An extensive decrease in brake thermal efficiency is seen in double fuel mode when contrasted 
with that of BD mode at all loads. The most extreme efficiency accomplished by Diesel was 27.5% though in double fuel 
mode, greatest effectiveness accomplished was for Sample 1 B 25 + BG 10%, B 25 + BG 20%, B 25 + BG 30%, B 25 + 
BG 40%, B 25 + BG half, at that point comparatively Sample 2 B 50 + BG 10%, B 50 + BG 20%, B 50 + BG 30%, B 50 + 
BG 40%, B 50 + BG half, individually. The decrease in BTE is because of the lower calorific value of Bio-gas, which 
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contains more combusted blend that goes into the engine. Bio-gas advanced from the engine is at higher temperature and 
consequently density of Bio-gas is diminished, which thusly decreases the mass stream rate of Bio-gas and air required for 
burning, bringing about bringing down the oxygen level required for ignition. This lacking oxygen in the burning chamber 
is the reason for incomplete combustion [12]. 


BP Vs BTE 



Figure 3: Brake Power Effect of on Brake Thermal Efficiency in Double Fuel Mode 


BP Vs BTE 



Figure 4: Brake Power Effect of Brake Thermal Efficiency in Double Fuel Mode 


Exhaust Gas Temperature (EGT): 

The variety of exhaust gas temperature with brake power for Diesel and Bio-gas on double fuel task is depicted in 
Figure 5 & 6. The exhaust gas temperature of Diesel at full load is observed to be 330° C while the exhaust gas temperature 
at full load for Sample 1 B 25 + BG 10%, B 25 + BG 20%, B 25 + BG 30%, B 25 + BG 40%, B 25 + BG 50%, at that 
point also Sample 2 B 50 + BG 10%, B 50 + BG 20%, B 50 + BG 30%, B 50 + BG 40%, B 50 + BG 50%, individually. 
It very well may be seen from the assumed that the exhaust gas temperature in double fuel mode is constantly higher than 
Diesel. This is because of the overabundance vitality provided to the engine [13]. The exhaust gas temperature can be 
diminished by expanding the density of fuel blend for combustion in the engine. 


Impact Factor (JCC): 7.6197 


SCOPUS Indexed Journal 


NAAS Rating: 3.11 


















The Imestigation of Performance & Emission Characteristics 
ofDiesel Engine by Dual Fuel (Bio Diesel + Bio Gas) 


743 


BP Vs EGT 



Figure 5: Brake Power Effect of Exhaust Gas Temperature in Dual Fuel Mode 


BP Vs EGT 



Figure 6: Brake Power Effect of Exhaust Gas Temperature in Dual Fuel Mode 
Emission Characteristics of Diesel Engine in Double Fuel Mode 

Emission from the engine reflects the nature of combustion takes place inside the engine The different discharge 
emission estimated during diesel and double fuel (B 25 + BG) and (B50 + BG) mode activity are talked about as pursues. 

Carbon Monoxide (CO) Emission 

The variety of unburnt hydrocarbon emission of the engine with Diesel and double fuel is delineated. Unburnt 
hydrocarbon emissions are the immediate after effect of fragmented ignition. It tends to be seen from the assume that the 
unburnt hydrocarbon emission is the most reduced for diesel while it is the most astounding for Diesel with Bio-gas with 
mass stream rate of 80% in double fuel mode. Likewise, the unburnt hydrocarbon emission in all double fuel mode activity 
in this investigation is higher than diesel operation. As consequence of the supplanted Bio-gas in the drafted air, more 
hydrocarbon discharge is shaped in double fuel mode. Be that as it may, the estimations of unburnt hydrocarbon for all the 
tried powers in various mode in this examination lie below 25ppm as it were. 
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BP Vs Carbon Monodie 



Figure 7: Brake Power Effect of Carbon Monoxide in Dual Fuel Mode 


BP Vs Carbon Monodie 



Brake Power (KW) 

Figure 8: Brake Power Effect of Carbon Monoxide in Dual Fuel Mode 


Nitrous Oxide (NO) Emission 


Higher temperature and accessibility of oxygen are the two primary reasons behind the development of oxides of 
nitrogen (NOx) in compression ignition engines. Nitrogen is inert at low temperature, however at temperature higher than 
1100°C nitrogen reacts with oxygen and structure oxides of nitrogen [16]. From Figure 9 & 10, it tends to be seen that the 
NO emission increments with expanding load for every one of the fills for example Bio-Diesel and BD + BG fuel. This is 
because of the high temperature in burning chamber acquired at expanded load. At low loads, unimportant distinction in 
NO emission is watched while working the engine on diesel and double fuel mode. As the load expands the variety of NO 
discharge increments among Diesel and (B 25 + BG) and (B 50 + BG) fuel. NO emission is observed to be higher in diesel 
activity than that of double fuel mode. Additionally natural nitrogen from the air causes NOx development. Bio-gas don't 
have natural nitrogen, it has just air nitrogen, which inorganic nitrogen [17]. 
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BP Vs Oxides of Nitrogen 



Figure 9: Brake Power Effect of Nitrous Oxide in Dual Fuel Mode 


BP Vs Oxides of Nitrogen 



Figure 10: Brake Power Effect of Nitrous Oxide in Dual Fuel Mode 


Smoke Density 

The reason for smoke is incomplete combustion which might be because of inaccurate air-fuel proportion or 
might be because of ill-advised blending of fuel with air. As appeared in Figure 11 & 12, significant difference is seen 
between smoke density of different fuels at no load and full load, however the change was exceptionally immaterial at low 
load of the engine. In double fuel method of activity, the smoke density is seen to be higher than that of the Diesel fuel for 
all mix of BG. In diesel task, the smoke density achieved a most extreme estimation of 25% where as it is observed to be 
32% in double fuel mode for B 25 + BG 30% at full load. 


BP Vs Smoke Density 



Figure 11: Brake Power Effect of Smoke Density in Dual Fuel Mode 
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BP Vs Smoke Density 



Figure 12: Brake Power Effect of Smoke Density in Dual Fuel Mode 


CONCLUSIONS 

The performance and exhaust emission qualities are examined tentatively in a single cylinder, 4-stroke, water- 
cooled DI diesel engine working on a double fuel mode and following ends are made based on trial outcomes. 

• Bio-Diesel fuel can be spared by supplanting diesel with Bio-gas. Despite the fact that, amid the trial there is 

5.45% decrease in brake thermal efficiency for the ideal estimation of double fuel activity with B25 + BG40% at 

full load in examination with diesel fuel, which is because of lower heating estimation of Bio-gas. 

• NO emission is diminished by 18.70% with double fuel activity of B 25 + BG40% at full load in examination 
with diesel, which is an extraordinary favourable position of double fuel mode over diesel fuel alone. 

• Dual fuel operation with B 25 + BG40% increments both CO and HC outAows up to 17.40% and 15.39% 

separately at full load in correlation with diesel, which gives a sign of lacking oxygen in burning chamber. By and 

large, it tends to be reasoned that the double fuel tasks of double fuel with B25 + BG40% gives improved engine 
performance and lower tail pipe outHows contrasted and other Bio-gas stream rates. 
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